mediated increase in arterial blood pressure by an 1. The mechanism by which the area postrema augments central sympathetic drive during electrical stimulation is presently unknown. This pathway may involve either direct facilitation of brain-stem vasomotor neurons or inhibition of the sympatho-inhibitory baroreceptor relay in the nucleus tractus solitarii.
Introduction
Previous studies from this laboratory have shown that angiotensin I1 (ANG 11) given into the vertebral artery circulation of the anaesthetized or conscious dog facilitates a sympathetically Correspondence: Dr Karen L. Barnes, Research Division, Cleveland Clinic Foundation, 9500 Euclid Avenue, Cleveland, Ohio 44106, U.S.A. action on the area postrema in the brain stem (Gildenberg, Ferrario & McCubbin, 1973) . These neurogenic effects of angiotensin are particularly interesting because they occur with doses of angiotensin small enough to approach physiological levels (Ferrario, Gildenberg & McCubbin, 1972) . Barnes, Ferrario & Conomy (1979) have shown that electrical stimulation of the area postrema mimicks the cardiovascular effects of low-dose ANG I1 given into the vertebral arteries of the dog. Moreover, inactivation of the area postrema pressor pathway causes a decrease in mean arterial pressure and haemodynamic variability of conscious, trained dogs, suggesting that this structure has a 'tonic' influence on the central nervous system mechanisms regulating blood pressure (Ferrario, Barnes, Szilagyi & Brosnihan, 1979) .
The mechanism by which the area postrema augments central sympathetic activity may involve a pathway having either a direct excitatory influence on the intrinsic activity of bulbar vasomotor neurons, or an inhibitory effect upon the primary baroreceptor synapse in the nucleus tractus solitarii lateral to the area postrema. The demonstration by Chernicky, Barnes, Conomy & Ferrario (1979) that efferent neuronal projections from the area postrema are limited to the medial border of the nucleus tractus solitarii adjacent to the area postrema suggests the first alternative. However, the existence of a secondary neuron in the path acting upon cells of the baroreceptor synapse cannot be excluded. Thus we investigated the effects of selective electrolytic lesions within the nucleus tractus solitarii to determine whether or not this structure participates in the expression of the cardiovascular pressor response due to electrical stimulation of the area postrema.
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Methods
In 14 dogs anaesthetized with chloralose (60 mg/kg intravenously) after premedication with morphine ( 2 mg/kg intramuscularly) the foramen magnum was opened to expose the area postrema . Mean arterial pressure was recorded from a femoral artery catheter and heart rate was obtained from the ECG. The area postrema was stimulated through a 76 pm Teflon-insulated stainless-steel wire with only the blunt-cut tip uninsulated. The electrode was positioned under direct vision with the aid of an operating microscope. Constant current stimulus trains (80 pA, 50 Hz, 0.2 ms pulses), 20 s in duration, were used. In eight of the 14 dogs the pressor response during stimulation of the right area postrema was recorded first in the intact dog, again after ablation of the left area postrema, and finally after destruction of the right solitary tract and lateral nucleus tractus solitarii cells, ipsilateral to the area postrema stimulus. In the remaining six dogs the medial portion of the nucleus tractus solitarii was transected with a microknife to interrupt possible connections between the area postrema and nucleus tractus solitarii. The lateral nucleus tractus solitarii remained intact. In all experiments the effects on heart rate and mean arterial pressure of unilateral carotid artery occlusion were compared before and after nucleus tractus solitarii destruction to assess the extent of central denervation on the side of the brain receiving the nucleus tractus solitarii lesion. The brain stems were fixed in 10% formalin, sectioned at 50 pm, and stained with cresyl violet. Drawings were made to reconstruct the extent and location of lateral nucleus tractus solitarii lesions and medial nucleus tractus solitarii microknife cuts, as well as to localize the site of area postrema stimulation and to document the completeness of contralateral area postrema ablation.
Statistical analysis employed one-way analysis of variance for repeated measures (Brownlee, 1967) and Scheffe's (1953) solitary tract between the obex and 4 mm rostral, ipsilateral to the area postrema electrode, the pressor response to area postrema stimulation was not significantly altered (29 3 mmHg), although the rise in pressure due to carotid sinus hypotension on the same side was abolished.
In the six animals receiving medial nucleus tractus solitarii microknife cuts the initial pressor response during stimulation of the right area postrema was 31 f. 5 mmHg, and 36 f 5 mmHg after inactivation of the left half of the area postrema. After microknife cuts through the medial nucleus tractus solitarii from the obex to 4 mm rostral, the pressor response was significantly reduced to 23 ? 5 mmHg (P < 0.05), or 63% of the magnitude obtained before transection. The carotid sinus reflex on the right side was not abolished after the medial nucleus tractus solitarii microknife cuts, demonstrating that the cut did not impair the central baroreceptor connections. Fig. 1 illustrates the pressor response during area postrema stimulation in one dog before (top) and Area postrema pathway 257s after (bottom) microknife cuts through the medial nucleus tractus solitarii.
Discussion
These results indicate that although the area postrema pressor pathway traverses the most medial portion of the solitary tract nucleus, it does not require disinhibition of the primary baroreceptor synapse in the nucleus tractus solitarii to produce activation of bulbar vasomotor sympathetic neurons. The present results correlate well with previous anatomical studies in the dog (Chernicky, Barnes, Conomy & Ferrario, 1978 . Since the histological characterization of the area postrema revealed the presence of a commissural bundle of axons crossing at the obex, possibly interconnecting the two halves of the area postrema (Chernicky el al., 1978) , ablation of the area postrema contralateral to the stimulating electrode was performed in the present experiments to prevent activation of the nucleus tractus solitarii on that side. Moreover, the unchanged pressor response after inactivation of the contralateral area postrema reveals that each half of the area postrema can act independently to increase central sympathetic drive.
Stimulation of the area postrema after destruction of the ipsilateral solitary tract and lateral nucleus tractus solitarii did not affect the magnitude of the pressor response even though it abolished the carotid sinus reflex. This indicates that inhibition of the baroreceptor relay in the lateral nucleus tractus solitarii is not an essential component of the area postrema pressor response. Furthermore, these data suggest that the sympatho-facilitative pathway activated from the area postrema does not traverse the solitary tract or lateral nucleus tractus solitarii region between the obex and 4 mm anterior to it. On the other hand, microknife cuts passing through the medial nucleus of the solitary complex reduced but did not abolish the area postrema pressor response. Since the carotid sinus reflex was still present after these cuts, central baroreceptor pathways remained intact. Anatomical reconstruction of the location of the microknife cuts revealed that they passed through the portion of the medial nucleus tractus solitarii previously shown by Chernicky et al. (1979) to contain efferent projections from area postrema neurons. Thus it appears that the pressor effects of electrical stimulation of the area postrema are mediated by a pathway not directly involving the primary baroreceptor synapse in the nucleus tractus solitarii. The results of both the previous anatomical study (Chernicky et al., 1978 (Chernicky et al., , 1979 and the present physiological study confirm that although this pathway traverses the most medial portion of the nucleus tractus solitarii, it does not produce augmented sympathetic drive by inhibition of the baroreceptor primary synapse within the solitary tract complex.
